Existing infrastructure for the delivery of emergency care in post-conflict Rwanda: An initial descriptive study  by Wen, Leana S. & Char, Douglas M.
African Journal of Emergency Medicine (2011) 1, 57–61African Federation for Emergency Medicine
African Journal of Emergency Medicine
www.afjem.com
www.sciencedirect.comExisting infrastructure for the delivery of emergency care
in post-conﬂict Rwanda: An initial descriptive study qInfrastructures existantes pour la fourniture de soins
d’urgence dans le Rwanda d’apre`s-conﬂit: Une premie`re
e´tude descriptive
Leana S. Wen a,*, Douglas M. Char b
a Harvard Afﬁliated Emergency Medicine Residency, Department of Emergency Medicine, Brigham &
Women’s
Hospital/Massachusetts General Hospital, 178 Marlborough St., #5, Boston, MA 02116, USA
b Division of Emergency Medicine, Washington University School of Medicine, 660 South Euclid, St. Louis, MO 63110, USA
Available online 29 July 2011q LSW conducted the resear
manuscript. DMC helped to c
served as advisor during the in
to the manuscript.
2211-419X ª 2011 African
Production and hosting by Els
Peer review under responsibilit
Medicine.
doi:10.1016/j.afjem.2011.07.004
Production and h
* Corresponding author. Tel.
E-mail addresses: wen.leana@
wustl.edu (D.M. Char).ch and w
ome up
vestigatio
Federatio
evier B.V
y of Afric
osting by E
: +1 617
gmail.coKEYWORDS
Emergency medicine
infrastructure;
Rwanda;
Post-conﬂict;
Prehospital;
Education;
SurveyAbstract Background: Rwanda is a landlocked East-African country that was the site of the 1994
genocide, during which much of its health infrastructure was destroyed. It remains one of the poor-
est and least developed countries in the world. In the last two decades, there have been signiﬁcant
efforts to rebuild its healthcare system. No study has since examined Rwanda’s emergency medicine
(EM) infrastructure.
Study objective: To perform an initial descriptive study of EM infrastructure in post-conﬂict
Rwanda.
Methods: We employed two methods. The ﬁrst was 160 h of direct observation at six health-
care sites in the capital city of Kigali leading to a descriptive understanding of Rwanda’s EMas the primary author of the
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58 L.S. Wen, D.M. Charinfrastructure. The second method utilized face-to-face narrative interviews based on a 5-item open-
ended questionnaire with a convenience sample of 54 healthcare workers.
Results: A relatively basic EM infrastructure was found to exist. Emergency care is available to all,
though timely access and demand for payment are barriers to care. Emergency care is delivered at
all levels, from local community health centres to district hospitals to national referral centres. The
majority of physicians working in the Emergency Departments (EDs) are general practitioners, and
only one hospital provides specialised training at the BLS level to EM practitioners. Prehospital
care is almost entirely missing. The three most commonly cited problems facing EM infrastructure
in Rwanda were lack of resources (94% of respondents), need for specialised EM training (89%),
and absence of prehospital care (74%). All except one worker surveyed (98%) were satisﬁed with
the progress Rwanda has made to improve EM in the last 10 years.
Conclusion: Despite ongoing challenges, the infrastructure for the delivery of emergency care is
much improved since 1994, and Rwanda’s continuing progress can serve as a model for EM devel-
opment in other developing and/or post-conﬂict countries in Africa.
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reserved.Resume Contexte: Le Rwanda est un pays enclave´ d’Afrique de l’Est, lieu du ge´nocide de 1994, au
cours duquel la majeure partie de ses infrastructures sanitaires a e´te´ de´truite. Il demeure l’un des
pays les plus pauvres et les moins de´veloppe´s du monde. Au cours des deux dernie`res de´cennies,
des efforts importants ont e´te´ entrepris aﬁn de reconstruire son syste`me de soins. Aucune e´tude
ne s’est depuis penche´e sur les infrastructures de me´decine d’urgence (MU) du Rwanda.
Objectif de l’e´tude: Re´aliser une premie`re e´tude descriptive des infrastructures de MU dans le
Rwanda d’apre`s-conﬂit.
Methodes: Nous avons employe´ deux me´thodes. La premie`re a consiste´ en 160 heures d’observa-
tion directe dans six lieux d’administration de soins de la capitale, Kigali, permettant une compre´-
hension de´taille´e des infrastructures de MU au Rwanda. La seconde consistait en des entretiens
narratifs en face a` face s’appuyant sur un questionnaire de cinq questions ouvertes avec un e´chant-
illon de commodite´s de 54 membres du personnel soignant.
Re´sultats: Il a e´te´ constate´ que des infrastructures de MU basiques existaient. Les soins d’urgence
sont disponibles pour tous, bien qu’un acce`s opportun et une demande de paiement constituent des
barrie`res aux soins. Les soins d’urgence sont fournis a` tous les niveaux, des centres de sante´ comm-
unautaires locaux aux hoˆpitaux de district en passant par les centres hospitaliers nationaux. La maj-
orite´ des me´decins travaillant dans les Services d’urgence (SE) sont des ge´ne´ralistes, et un seul
hoˆpital propose aux ge´ne´ralistes de MU une formation spe´cialise´e en premiers soins de re´animation.
Les soins pre´-hospitaliers n’existent quasiment pas. Les trois proble`mes auxquels sont confronte´es
les infrastructures de MU les plus souvent cite´s sont le manque de ressources (94% des sonde´s), la
ne´cessite´ d’une formation en MU spe´cialise´e (89%) et l’absence de soins pre´-hospitaliers (74%).
Toutes les personnes interroge´es, a` l’exception d’une (98%), e´taient satisfaites des progre`s re´alise´s
par le Rwanda pour ame´liorer la MU au cours des dix dernie`res anne´es.
Conclusion: En de´pit des de´ﬁs actuels, les infrastructures ne´cessaires a` la fourniture de soins
d’urgence se sont beaucoup ame´liore´es depuis 1994, et les progre`s continus du Rwanda peuvent ser-
vir de mode`le a` un de´veloppement de la MU dans d’autres pays en voie de de´veloppement et/ou en
situation d’apre`s-conﬂit en Afrique.
ª 2011 African Federation for Emergency Medicine. Production and hosting by Elsevier B.V. All rights
reserved.Introduction
International emergency medicine (EM) is a specialty in its
nascency, with increased activity and blossoming interest
occurring primarily in the last decade.1 While EM infrastruc-
ture is well-established and EM is a recognized specialty in
some countries such as the US, Canada, the UK, and Austra-
lia,2–5 development of EM has only begun to take root in most
other countries.6,7One country that warrants further study is Rwanda.
Landlocked in East Africa, Rwanda was the site of the 1994
genocide, during which an estimated 500,000–1,000,000 people
were murdered. During the genocide, much infrastructure,
including virtually all hospitals, was destroyed, and the health-
care workforce was decimated. Lack of early intervention has
had profound consequences on Rwanda’s public health, econ-
omy, and sense of security. Rwanda is one of the poorest and
least developed nations in the world, ranking 161 of 177 in the
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man Development Index.8 It ranks in the top 10 countries af-
fected by HIV, with an HIV prevalence rate estimated at
13.5% by UNAIDS.9
Even though it is still plagued by profound poverty, Rwan-
da is regaining its footing. The Rwandan government has com-
mitted to addressing the destruction of the genocide with
numerous efforts to improve health infrastructure, including
instituting a programme of health insurance for all (mutelle
de la sante´) and prioritizing access to primary care. The inﬂux
of non-governmental organization (NGO) funds into Rwanda
has been signiﬁcant; it is estimated that 65% of Rwanda’s
healthcare budget comes directly from international NGOs
and private foundations.8 According to the 2003 World Bank
Report, Rwanda has been a model country for improving
health stability and infrastructure.10 A 2007 conference by
Friends of the Global Fund hailed Rwanda’s healthcare sys-
tem reform as a model for other African nations to follow.11
The last––and only––study on EM infrastructure in Rwanda
was in 1996, and involved a focused examination of the impact
of short-term educational interventions on clinicians’ knowl-
edge and practice.12 More than a decade has passed since that
paper, with Rwanda changing in manifold ways. An examina-
tion of EM infrastructure in Rwanda can serve as an entry
point for understanding EM development, and healthcare
infrastructure evolution in general, in developing African
countries. In addition, Rwanda can be a model country for
developing countries in Africa, particularly those emerging
from conﬂict. Finally, this investigation can be useful in assist-
ing Rwandan health authorities to further improve emergency
care.Materials and methods
We employed two methods to examine EM infrastructure.
Both methods were carried out in 2007 solely by the ﬁrst
author, an EM resident physician and epidemiologist trained
in health infrastructure surveying and has ﬂuency in two of
Rwanda’s three national languages. The ﬁrst was 160 h of di-
rect observation at six healthcare sites in the capital city of
Kigali (two national referral centres; two public community
centres; and two private NGO clinics) leading to a descriptive
understanding of Rwanda’s EM infrastructure.
The second method utilized face-to-face narrative inter-
views based on a 5-item open-ended questionnaire (please see
Box 1) with a convenience sample of 54 healthcare workers
at these facilities. A total of 60 healthcare workers (12 physi-
cians, 14 medical students, 29 nurses, and 5 administrators)
were approached for interview over the course of a 3 week
period, with 5–7 from each of the two public community cen-
tres and NGO clinics and the remaining evenly split between
the two national referral centres. All healthcare workers
encountered in the emergency department (ED) who worked
full-time in the ED during this time period were approached.
Six individuals from four sites (four nurses, one medical stu-
dent, and one administrator) declined participating, citing lack
of time. The remaining 54 completed the entire narrative inter-
view. Data was collected by writing down the responses in real-
time and collated using a password-protected Microsoft Excel
document. Responses were de-identiﬁed except by profession
(entered as physician, medical student, nurse, or administra-tor). Ethics approval was obtained from the Institutional Re-
view Board at Washington University School of Medicine.
Box 1
The ﬁve questions in the survey were:
 Can you please describe your background: where you are
from, where you obtained your education, and what is your
current job description?
 How is healthcare delivered in Rwanda?
 What is the structure of emergency care delivery in
Rwanda?
 What are the three major problems facing EM infrastruc-
ture in Rwanda?
 Are you satisﬁed with the progress that Rwanda has made
to improve EM infrastructure in the last 10 years?Results
Delivery of emergency care
Based on the direct observation of six healthcare centres, a rel-
atively basic EM infrastructure was found to exist. Emergency
care is delivered at all levels, from local community health cen-
tres to district hospitals to national referral centres. The decen-
tralized primary care model that has been instituted in
Rwanda is in effect, so that patients are ﬁrst brought to the
community health centre and then transferred up the level of
care depending on need.
Prehospital care is almost entirely missing. There is no na-
tional or provincial emergency reporting system. A few ambu-
lances exist, but there is no systematic use of ambulances to
respond to emergencies or to transfer patients to higher levels
of care. Patients and their families are supposed to ‘‘know’’ if
they require more acute services, but there is no formal prehos-
pital triage. During the period of observation, some acutely ill
individuals including trauma victims with limb amputations
and signiﬁcant hemodynamic instability were brought to com-
munity health centres that were staffed only by nurses and
clearly lacked resources available to treat them. These individ-
uals were brought in by taxis and family members, and even
after it was recognized that they needed a higher level of care,
transfer took hours to facilitate.
In theory, emergency care is available to all, but in practice,
there are several potent barriers to access. In Kigali, where
there are two national referral centres with EDs (King Faisal
Hospital and Centre Hospitalier Universitaire de Kigali
[CHUK]), access to higher levels of care is available. In more
remote areas, hours of travel are required before reaching even
a small community health centre, and timely access is logisti-
cally impossible. A second issue is that payment is requested
at the time of care, and, during the observation period, lack
of payment was seen in approximately one-third of the time
to prevent individuals from receiving needed treatment.
Almost all physicians working in the EDs are general prac-
titioners. Of the 12 physicians interviewed, only one was spe-
cialty-trained (surgery)––he was the head of the emergency
department at CHUK. There is no specialty EM society or
post-graduate EM training programme. At the time of observa-
tion, only one hospital provided specialised training at the basic
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vided additional standardised courses such as Advanced Car-
diac Life Support (ACLS), Advanced Trauma Life Support
(ATLS), or Paediatric Advanced Life Support (PALS) training.
Perceptions of ED healthcare workers
Fifty-four healthcare workers out of a total 60 encountered
agreed to participate in the narrative interview survey. All 54
are originally from Rwanda. Thirty-six are female; 24 are
male. The healthcare workers answered three questions about
their background and to conﬁrm information on overall
healthcare and EM infrastructure in Rwanda. They were also
asked two open-ended questions about their perceptions. The
ﬁrst was regarding the three major problems facing EM infra-
structure in Rwanda. The three most commonly cited were
lack of resources (94% of respondents), need for specialised
EM training (89%), and absence of prehospital care (74%).
Regarding lack of resources, one doctor at CHUK re-
marked, ‘‘It is a problem we face every day. Here in Kigali, elec-
tricity can shut down for hours and all our equipment goes
down. Just imagine what that is like in rural areas. Inmany parts
of the hospital here, we do not have running water. Sometimes,
we think ‘we could have saved that person if we just had that one
piece of equipment,’ but what can you do? We have to make do
with what we have.’’ Many commented on how much they can
make do limited materials and the ingenuity that is required.
Said one nurse at a public community health centre, ‘‘We have
to be extra-creative because once we run out, there is nothing.’’
Multiple individuals made mention of the numerous NGOs
and private foundations that are providing healthcare in
Kigali. Said an NGO administrator at a private clinic, ‘‘It is
very good that we have these NGOs. But we do not know
how long they will be here. Then their resources will go too.
We need sustainable support that will, for sure, stay in the
country.’’ Two nurses, one physician, and three medical stu-
dents raised another concern with the inﬂux of NGO: ‘‘Their
salary is more than you get in public hospitals. There is
increasing pressure to leave the public sector and go work
for NGOs doing administrative or public health work. I want
to help Rwanda and we have so few doctors and nurses, but it
is hard to turn down a job that pays twice as much.’’
Regarding the need for specialised EM training, a doctor at
KingFaisalwho alsoworks at a privateNGOclinic commented,
‘‘The NGO paid for me to take additional courses in trauma. It
was immensely helpful, and I think everyone, at least all the doc-
tors who have to work in the ED, should get this training.’’ Two
other doctors and ﬁve medical students remarked that they
would like the opportunity to be specialists in EM ‘‘because it
will help me improve quality of care for my patients,’’ though
they are realistic that ‘‘we are many years away from that.’’
The second question asked was how satisﬁed the respon-
dent was with the progress Rwanda has made to improve
EM infrastructure in the last 10 years. The response was over-
whelmingly positive, with all but one worker surveyed (98%)
answering that they were satisﬁed with Rwanda’s progress.
Said one administrator who trained as a doctor, ‘‘Rwanda
has gone through many bad things. At the end of the genocide,
we had so little. We did not have hope. The government had
many battles to ﬁght. We do not have a perfect system, but
Rwanda has come a long way.’’Discussion
The challenges in the development of EM infrastructure in
post-conﬂict Rwanda provide some lessons for Rwanda that
may also prove useful to other Africa nations. First, lack of
resources is a major barrier, both in terms of funding and
manpower, and overcoming it is not as simple as introducing
additional outside funds. The inﬂux of funding from NGOs
has helped to improve health infrastructure in the short-term,
but it remains to be seen how sustainable these interventions
are for the medium- and long-term. In addition, as the dis-
cussed by the interviewees, the practices of NGOs could be
a double-edged sword, as they draw trained healthcare work-
ers into the private sector, working, in many cases, in a non-
clinical capacity as administrators and researchers. While such
opportunities may help the individual with a higher quality of
life, they further deplete Rwanda of its health workforce––
surely an undesirable consequence. Since this research was
conducted, the NGO Partners in Health has been working
with the Rwandan government to increase healthcare worker
retention by conducting projects, for example, to train them
in ultrasonography and other clinical skills.13 It will be
instructive to evaluate the impact and sustainability of these
programmes.
Second, it is clear that specialised training in EM is impor-
tant to improving emergency care, but it is less clear what level
of training and to what audience this would be the most ben-
eﬁcial. In other areas of sub-Saharan Africa, EM is becoming
recognized as a specialty, with the accompanying start of EM
training programmes, the most prominent of them being in
South Africa.7 Without doubt, post-graduate EM specialty
training would elevate the level of emergency care delivered;
however, there is a question of whether resources would be
better expended by ensuring that all providers in urban and
rural areas fulﬁl at least a basic competency, i.e. BLS for every-
one, ATLS for all doctors, etc. Special care should be taken to
retain health providers within Rwanda so that the burgeoning
health workforce there is not immediately depleted by the glo-
bal brain drain that is occurring elsewhere in Africa.14,15
Third, lack of prehospital care is a major contributor to
inadequate EM infrastructure. A number of interventions need
to be implemented, such as a prehospital triage system to en-
sure that patients are diverted to the appropriate level of care
and an ambulance system that responds to emergencies and
transports patients according to pre-established protocols.
The government of Rwanda has committed to improving its
prehospital coordination, and it will be useful to follow the
changes and evaluate the outcomes.
Fourth, it is impressive how much Rwanda has been able to
improve EM and its overall health infrastructure in a short
span of time with very limited resources. To go from a country
with almost no physical infrastructure and complete lack of
manpower to one with a functional health system with intact
if basic EM infrastructure is no small feat. Doing so in the con-
text of being one of the world’s poorest countries and in the
aftermath of internal strife is a tremendous accomplishment.
That virtually every healthcare worker interviewed responded
positively about Rwanda’s progress is testament to the ingenu-
ity and dedication of the Rwandan healthcare workers as well
as the level of commitment of their government. Similar
themes are emerging from other post-conﬂict African nations,
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can be applied to other developing nations around the world.
This study has three possible limitations. The ﬁrst is that
the research was conducted in 2007. Rwanda has continued
to make progress since then, most notably in the area of pre-
hospital care; however, our experience is that the same chal-
lenges and barriers affect Rwanda now as it did then. A
second is the issue of conﬁdentiality: perhaps it is possible that
the interviewees were not as open as they could have been be-
cause of perceived lack of conﬁdentiality. We did attempt to
ameliorate this problem by assuring all interviewees of conﬁ-
dentiality, and, in fact, all responses were de-identiﬁed except
by type of profession. That the researchers have no direct
supervisory role over them should have also helped assure
respondents of this. Third, there were six out of a total of 60
individuals who declined participation in the study. While
10% excluded is substantial, the individuals all cited lack of
time as their reason for declining participation, and there is
no reason to believe the experiences of these six would be sig-
niﬁcantly different from the participants.Conclusion
The infrastructure for the delivery of emergency care in
Rwanda has come a long away since its virtual destruction
in the 1994 genocide. There are ongoing challenges, speciﬁcally
with continuing lack of resources, need for specialised EM
training, and deﬁciency of prehospital care, along with new
questions about sources of funding and implications for the
healthcare workforce. Despite these barriers, Rwanda’s pro-
gress offers lessons for continuing EM development there,
and can serve as a model for EM development in other devel-
oping and/or post-conﬂict countries.Acknowledgments
We wish to thank the individuals who work tirelessly to im-
prove emergency care in Rwanda and throughout Africa. We
acknowledge the assistance of Dr. J. Tobias Nagurney who
helped with revision of the abstract.References
1. Arnold JL. International emergency medicine and the recent
development of emergency medicine worldwide. Ann Emerg Med
1999;33:97–103.
2. Kirsch TD, Holliman CJ, Hirshon JM, Doezema D. The
development of international emergency medicine: a role for US
emergency physicians and organizations. Acad Emerg Med
1997;4:996–1001.
3. Jelinek GA, Weiland TJ, Mackinlay C. Supervision and feedback
for junior medical staff in Australian emergency departments:
ﬁnding from the emergency medicine capacity assessment study.
BMC Med Educ 2010;2:74.
4. Cameron PA, Bradt DA, Ashby R. Emergency medicine in
Australia. Ann Emerg Med 1996;28:342–6.
5. Arnold JL. Lessons learned from international emergency medi-
cine development. Emerg Med Clin North Am 2005;23:133–47.
6. Alagappan K, Holliman CJ. History of the development of
international emergency medicine. Emerg Med Clin North Am
2005;23:1–10.
7. Wen LS, Geduld HI, Nagurney JT, Wallis LA. Africa’s ﬁrst
emergency medicine training programme at the University of Cape
Town/Stellenbosch University: history, progress, and lessons
learned. Acad Emerg Med, in press.
8. The United Nations. United Nations Human Development Index.
<http://www.hdr.undp.org/en/reports/global/hdr2007-2008/>
[accessed April 2011].
9. The United National. UNAIDS Country Information. <http://
www.unaids.org> [accessed April 2011].
10. Project Appraisal Document on a Proposed Grant, Report No.
24992-RW, The World Bank, March 11; 2003.
11. Friends of Africa. In: Proceedings of the Friends of Africa
meeting. Kigali, Rwanda; February, 2007.
12. Erickson TB, Van Rooyen MJ, Werbiski P, Mycyk M, Levy P.
Emergency medicine education intervention in Rwanda. Ann
Emerg Med 1996;28:648–51.
13. Shah S, Noble VE, Umulisa I, Dushimiyimana JM, Bukham G,
Mukherjee J, Rich M, Epino H. Development of an ultrasound
training curriculum in a limited resource international setting:
successes and challenges of ultrasound training in rural Rwanda.
Int J Emerg Med 2008;1:193–6.
14. Mullan F. The metrics of the physician brain drain. New Engl J
Med 2005;353:1810–8.
15. Wen LS, Greysen SR, Kesthelyi D, Bracero J, de Roos P.
Social accountability in health professionals’ training. Lancet
2011(April 6) [Epub ahead of print].
